Multidrug resistant clinical isolate
16S rRNA can lead to loss of affinity and to resistance of the host (8, 10, 12) . 36
Methylation was initially observed in the actinomycetes and streptomycetes 37 producers of aminoglycosides (2). Recently, 16S rRNA N7 G1405 38 methyltransferases, which confer high-level resistance to the 4,6-disubstituted 2-39 deoxystreptamines and to fortimicin have emerged and disseminated among Gram-40 negative human pathogens. The first gene for this type of resistance was named 41
armA, for aminoglycoside resistance methyltransferase (6). Reports followed of five 42 other methyltransferases: RmtA (Ribosomal RNA methyltransferase A), RmtB, 43
RmtC, RmtD, and RmtE (5). In most instances these genes are part of large 44 conjugative plasmids, together with quinolone resistance determinants and genes for 45 extended-spectrum ß-lactamases (7). (Table and data not shown) . 57
High-level resistance to aminoglycosides was indicative of the presence of a 16S 58 rRNA methyltransferase but attempts to amplify known genes were unsuccessful. 59
Resistance could not be transferred to Escherichia coli J53 by conjugation but 60 plasmid DNA extracted from BM4686 and introduced by electrotransformation into 61 E. coli TOP10 gave rise to cells growing on arbekacin (500 µg/ml). The 62 transformants harbored plasmid pIP849 of ca. 40 kb which conferred high-level 63 resistance to the kanamycin and gentamicin classes, to fortimicin, and to rifampin 64 (Table and data (Fig. 2) , and was designated 80 RmtF (3). Within ORF2, a probable ribosome binding site, GGAGA (positions 1585 81 to 1589), was present nine nucleotides upstream from a putative ATG initiation 82 codon leading to a 777-bp coding sequence. In silico analysis of the sequence 83 upstream from rmtF did not reveal any putative promoter. Synthesis of cDNA was 84 carried out from total RNA of E. coli TOP10 harboring pIP849 using either a random 85
hexamer (14) or rmtF and insE∆ specific primers (Fig. 1) . PCR products were 86 obtained with the three cDNAs and primers specific for aac (6' (Table 1 and data not  96 shown). 97
The overall mol % G+C of the rmtF gene (67.5%), of flanking oriIS ISCR5 (65%), 98 insE (68%), and xat (64.7%) was similar and significantly higher than that of the 99 aac(6')-Ib (54%) and adjacent upstream region (47%) (Fig. 1) . The mol % G+C of 100 rmtF was significantly different from that of the genome of members of the family 101
Enterobateriaceae which is ca. 50% but was close to those of the 16S rRNA 102 methyltransferases structural genes from the producers such as Streptomyces 103 on September 12, 2017 by guest http://aac.asm.org/ Downloaded from 6 tenebrius (kgmB, 71%) or Micromonospora purpurea (grmA, 65%) favoring a direct 104 and recent origin in the Actinomycetaceae. 105
The rmtF gene was bracketed by a 3' portion of ISCR5 including oriIS and by a 5'-106 truncated insE gene for the ISCR5 transposase together with oriIS (Fig. 1) . This 107 genetic organization is consistent with the hypothesis that rmtF was recruited 108 through ISCR transposition or homologous recombination (15) 
